Abstract A significant proportion of women who selfquit smoking during pregnancy subsequently relapse to smoking post-partum. This study examined free-text responses describing attributions of smoking relapse or maintained abstinence at 1, 8, and 12 months post-partum. This study reports secondary analyses from a randomized clinical trial (N = 504) for preventing post-partum smoking relapse. At each follow-up, one survey item asked the participant to describe why she resumed smoking or what helped her maintain abstinence. A thematic content analysis was conducted on responses from the 472 participants (94.0 % of the original sample) who returned at least 1 survey. Content analyses revealed several themes for participants' reasons for relapse and abstinence. Stress was the most frequently cited reason for smoking relapse across all follow-ups. Health concerns for children and family was the most common reason provided for remaining abstinent. Chi square analyses revealed differences in written responses related to income, age, and depressive symptoms. Overall, these findings suggest that during the post-partum period, stress and familial health concerns are perceived contributors to smoking relapse and abstinence, respectively. These results confirmed key risk and protective factors that have been identified through other assessment modalities (e.g., quantitative surveys and focus groups). They also provide support for targeting these variables in the development, content, and delivery of future post-partum smoking relapse-prevention interventions. The high response rate to these open-ended attribution questions suggests that future studies would benefit from including these and similar items to allow for additional insight into participant perspectives.
Introduction
Despite a recent decline in the prevalence of smoking during pregnancy, 12 % of pregnant women continue to smoke while they are pregnant [1] . It is estimated that between 35 and 56 % of pregnant smokers make an attempt to quit smoking during their pregnancy [2] [3] [4] ; however, quitting during pregnancy does not assure longterm cessation in the post-partum period [5] . In fact, studies have estimated that nearly half of those who quit smoking during pregnancy resume smoking within 6 months of giving birth [6] , and up to 80 % relapse by 1 year postpartum [7] . Post-partum relapse is a significant public health concern due to the adverse health effects of smoking for both the woman and her infant. Exposure to secondhand smoke during childhood is associated with several negative health outcomes such as increased incidence of sudden infant death syndrome, respiratory infections, and reduced lung functioning [8] .
As noted by Coleman-Cowger [9] , development and evaluation of novel post-partum relapse-prevention interventions constitutes an important research area. The identification of risk and protective factors for this population are necessary for effective intervention development. Prior quantitative and qualitative research has identified several risk factors for smoking relapse among post-partum women. For example, using longitudinal methodological approaches, risk factors have included several psychosocial and demographic characteristics such as low socioeconomic status [10] , lack of social support [11] , lower education [12] , and post-partum depressive symptoms [13] . Results from focus groups and interviews are consistent with longitudinal studies and have revealed additional protective factors such as strong social networks [14] and partner support [15] , maintaining smoke-free environments for the child's health [16] , and implementing effective coping strategies when craving a cigarette [17, 18] .
Several strategies have been evaluated for their ability to prevent post-partum smoking relapse, but as a whole, these interventions have been largely ineffective [19, 20] . Given the lack of efficacious interventions for this population, our research team developed a series of self-help booklets designed to prevent post-partum smoking relapse [21] [22] [23] . The booklet series, entitled Forever Free for Baby and Me (FFBM), was created based on prior research and formative evaluation and was recently tested in a randomized clinical trial. Women who self-quit due to pregnancy were provided with either the FFBM booklets (distributed from study enrollment through 8 months post-partum) or smoking cessation materials from the National Cancer Institute and the American Cancer Society (distributed at study enrollment). Smoking behavior was assessed at 1, 8, and 12 months postpartum. Briefly, the FFBM booklets produced lower rates of smoking relapse, particularly among lower income women, at 8 and 12 months post-partum [24] .
At each time point when smoking behavior was assessed, participants also responded to open-ended questions asking for their attributions for their continued abstinence or their smoking relapse. The current study describes a content analysis of these open-ended free responses, thereby summarizing participants' attributions for abstinence and relapse. In contrast to forced-choice self-report measures, analysis of free responses allows for additional understanding of participant perspectives, and it reflects perceived relevancy and importance of various contributors to maintained abstinence or smoking relapse. A secondary aim of the current study was to identify differences in reasons for smoking or abstinence in terms of income [25] , age [12] , and depression [26] , which constitute key demographic and psychosocial risk factors for post-partum relapse to smoking. Results from these analyses provide additional qualitative evidence concerning relapse risk factors, complement the parent trial's quantitative results, and inform continued development and refinement of postpartum smoking relapse prevention interventions.
Method

Participants
Potential participants were 504 pregnant women who had recently self-quit smoking because of their pregnancy, recruited via a range of methods [24] . Participants had to be at least 18 years of age and between 4 and 8 months pregnant to be eligible for enrollment in the parent study [24] . The parent study was approved by the Institutional Review Board at the University of South Florida, and all participants provided verbal informed consent before being enrolled in the trial. Additional inclusion criteria were as follows: able to speak and read English; smoked 10 or more cigarettes per day for at least one year before their pregnancy; had quit smoking either in anticipation of or during pregnancy; and had abstained from smoking for the week prior to enrollment. Analyses reported here are based on the 472 women who returned at least one of the three follow-up surveys. A full description of recruitment procedures can be found in a prior publication [24] .
Clinical Trial Materials and Procedures
Intervention Booklets
After providing informed consent, the original 504 participants were randomized into one of two conditions: usual care (n = 259) or FFBM (n = 245). The usual care group received Clearing the Air, a self-help booklet for quitting smoking that was created by the National Cancer Institute, and Living Smoke-Free for You and Your Baby, a pamphlet designed by the American Cancer Society to motivate women to quit smoking during and after their pregnancy. The FFBM group received the Forever Free for Baby and Me series, which was adapted from empirically supported self-help materials [27, 28] and included 10 booklets that were mailed to participants at standardized intervals from study enrollment through 8 months post-partum. Detailed descriptions of the content of the usual care and the FFBM intervention materials can be found in the primary outcomes paper [24] .
Assessments
Assessment packets were mailed to participants at baseline and 1, 8, and 12 months post-partum. Participants provided 
Data Analysis
A qualitative content analysis was conducted on the two free response items for each of the three follow-ups. Verbatim handwritten responses were transcribed into electronic format by trained research assistants. Following transcription, each response was independently coded by two members of the research team (JC and LM). A coding manual was developed using an ''intuitive'' or ''crystallizing'' process whereby each response was carefully read and examined to identify themes [30] . Written comments that were illegible were excluded, and comments that did not appropriately fit into any of the predetermined themes were categorized as miscellaneous. Categories and themes were continually refined until an initial inter-rater agreement of 89.9 % was reached across all openended responses at all time points (90.6 % for abstinent responses, 88.8 % for abstinent responses). Discrepancies were resolved by developing consensus among the two raters along with a third rater (VS).
Frequencies were calculated for attribution themes for both relapse and abstinence at 1, 8, and 12 months postpartum. Chi square analyses were used to assess differences in response patterns based on three variables of interest: annual household income (less than $30,000 vs. greater than $30,000, which represented a median split), age (18-24 years old vs. 25 years old and above, which represented a median split), and depressive symptoms (assessment-specific median split on 10-item version of CES-D, median of 11 at 1 month and 10 at 8 and 12 months).
Results
Response Rates and Themes
Characteristics of the 472 participants are presented in Table 1 . The number of participants returning surveys at 1, Tables 2 and 3 . The percentage of surveys with a written response was greater than 90 % of all surveys returned and ranged from 92.3 % for women smoking at 12 months to 87.6 % for women abstinent at 12 months. A large proportion of participants provided written comments that included more than one theme. For those abstinent at 1, 8, and 12 months, the percent of respondents with more than one theme identified was 51.5, 47.1, and 48.8. For those smoking at 1, 8, and 12 months, the percent of respondents with more than one theme coded was 14.7, 26.6, and 21.2, respectively.
Attributions for Abstinence
As shown in Fig. 1 , Child/family health was the most highly cited response among abstainers at all three time Personal/general health was the second most frequently cited response at all three time points. Written comments reflected participants' desires to be healthy for themselves and their resolution to maintain the lifestyle changes they began while pregnant. Illustrative written responses are below:
''Thinking about my children and me dying of cancer. When they're 30 and them having to bury me. It makes me sad to think about it.'' ''Being able to be there for my son all of his life that I possibly can be without coughing, being out of breath, or dying of lung cancer or emphysema.'' Both Treatment/external resources and Social themes were cited more frequently as the 12 month post-partum period progressed. Many of the responses within the Treatment/external resources theme specifically mentioned that the Forever Free for Baby and Me booklets were supportive resources that helped them maintain abstinence. However, some participants also mentioned other quit aids (e.g., nicotine replacement therapy) and community resources (e.g., religion) as tools they used to stay smoke free. Sample responses for this theme follow:
''Reading your helpful books again has helped me like a good friend is talking to me. Sometimes you need that extra encouragement.'' ''I give God all of the credit. This was my third time I quit smoking, after my first 2 pregnancies I started smoking again. After I got saved and started going to church he gave me the strength to stay smoke free.''
Responses in the Social theme reflected comments about living in a smoke-free household and having the support of romantic partners and family members to stay smoke free and serve as a positive role model for the newborn child. Below are sample responses included under the Social theme:
''My kids! I do not want them seeing me smoke and think that it is ok. It is hard telling them it is wrong and when doing it, how do you explain that?'' ''I have been able to stay mostly smoke free because my husband quit as well and I developed a strong support system.'' Motivation, however, was cited less frequently throughout the course of the first year post-partum. Responses within this theme reflected concepts such as less enjoyment from smoking, less time that could be spent smoking, and less desire to go through the quit process again. Sample responses from this theme are below:
''The thought of having to quit again is stronger then wanting to start again.'' ''Motivation mostly. After quitting was so hard, I don't want to go through it again. It's been since Jan and I could care less about smoking. I am happy to be free for my baby and me!!''
Attributions for Relapse
As seen in Fig. 2 The second most frequently cited theme at all three time points was the Social theme. It was also noted that the frequency of participant's responses related to this theme increased throughout the first year post-partum. Participants attributed their return to smoking as being caused by their partners, family, and friends smoking around them in the home or in social settings (e.g., in bars or restaurants). Below are sample responses that were coded under the Social theme:
''I feel I started smoking again because my spouse never quit. It is hard to be around it and not want to do it. I feel that if he had quit I never would have started back.'' ''I was tempted while spending time with my girlfriends while the baby was at home (not with me). Nearly all of my friends smoke and its hard not to around them.'' At each time point, Motivational decline was the third most cited reason for resuming smoking. This category reflected temptations that were causing participants to decline in their motivation to remain smoke free. Some examples from participant responses included missing the enjoyment of smoking, falling back into the habit of ''I thought I could have one after going months without and remain a quitter. But one made it ok for more.'' ''I'm not sure why. I have always enjoyed smoking and I didn't want to when I was pregnant. I didn't really want to quit for life.''
Sub-group Analyses
We were interested in exploring whether the frequency of attributions differed across different levels of household income (split at $30,000/year), age (median split at 24 years), and depressive symptoms (median split at each follow-up), as all three represent demographic and psychosocial variables that were associated with post-partum smoking relapse. Further descriptions of the coding categories which served as dependent variables can be found in Tables 2 and 3 . Individuals were dichotomized at $30,000/year. Lower income participants (41.6 % of the sample) more frequently cited Treatment/external resources as a reason for abstinence at month 1, v 2 (1) = 6.22, p = .013, and month 12, v 2 (1) = 8.79, p = .003, with the difference trending toward significance at month 8 (p = .073). When analyzing responses written by those who were smoking, incomerelated differences were seen for the Stress and Social categories, namely at 1 month post-partum. Lower income participants more frequently cited Stress as a reason for smoking, v 2 (1) = 14.33, p \ .001, while there was a trend suggesting that higher income participants more frequently cited Social as a reason for smoking, v 2 (1) = 3.68, p = .055. Age was dichotomized using a median split at 24 years. This created younger/older sub-groups that positively covaried with income level (u = .314). For abstinent participants, the only significant differences across these groups were seen at month 12. Younger participants more frequently cited Self-efficacy, v 2 (1) = 6.16, p = .013, and Treatment/external resources, v 2 (1) = 6.79, p = .009, as reasons for maintaining abstinence, whereas older participants more frequently cited Personal/general health, 
Discussion
The goal of the current study was to examine participants' attributions for maintaining abstinence or resuming smoking during the first 12 months post-partum. Our main findings indicate that personal, child, and family health were the most prevalent protective factors cited for abstinence maintenance, as they were the most frequently cited reasons for remaining abstinent at 1, 8, and 12 months post-partum. Meanwhile, stress was the most frequently cited reason for smoking relapse at all three time points. Our content analysis produced several other important reasons for abstinence and relapse, although their frequencies changed over time. More specifically, smoking cessation treatments, community resources, and social support became important contributors to abstinence as the post-partum period progressed, while a decline in motivation to remain smoke free and a lack of social support were consistent secondary contributors to relapse throughout the study period. Employing a mixed-methods analysis strategy, we also explored whether responses differed by demographic and psychosocial risk factors for relapse, and we found evidence for the presence of differing themes based on household income, age, and level of depressive symptoms. For low income participants, treatments and external resources were important aids to assist abstinence at 1 and 12 months post-partum, and stress was a particularly powerful attribution for relapse at 1 month post-partum. Not surprisingly, given the covariance between income and age, similar patterns were seen for younger participants. They mentioned treatments and external resources, as well as increased self-efficacy, as reasons for abstinence at 12 months post-partum, whereas stress was mentioned as a reason for relapse at 1 month post-partum. Finally, women exhibiting higher levels of depression post-partum, tended to attribute their successful early abstinence (1 and 8 months postpartum) to using effective coping strategies. However, by 12 months this relationship reversed, with less depressed women more likely to attribute their success to coping, perhaps reflecting the difficulty of maintaining effective coping in the face of extended depression.
Implications for Intervention Development
Qualitative data can help researchers understand motivations and reasons for smoking (or in this case, resuming smoking) to assist in the development and tailoring of interventions [31] . Our results suggest that open-ended written response data represents an easily-collected, yet underutilized, qualitative methodology that can enhance client-centered formative evaluation of an intervention. Formative research is an empirically supported approach for developing smoking cessation and relapse prevention interventions for this population [21, 32, 33] , and the booklets that comprised the intervention described here were generated through a formative process involving inperson interviews [23] .
In the vein of formative evaluation, our results identified several contributors to smoking relapse, including elevated stress, social pressures to return to smoking, and a lack of motivation to remain abstinent. Elevated stress during the post-partum period [26] , living with a smoker [25] , and intention to resume smoking [34] have all been identified as predictors of post-partum smoking relapse. Our results also support previous findings regarding key factors that contribute to postpartum smoking abstinence, including breastfeeding [35] , social support [36] , confidence in staying quit [37] , and using effective coping strategies [17] .
Taken together, these findings build on previous research by examining perceptions related to post-partum smoking relapse and determining which attributions appear most problematic to vulnerable sub-samples of post-partum women. Our results suggest that stress is consistently the most frequently cited contributor to post-partum smoking relapse, and this was a particularly relevant relapse factor for women who were younger, of lower income, and had more depressive symptoms. To that end, these results support the need to tailor intervention development for vulnerable sub-populations of pregnant women [38] and to incorporate stressors unique to the post-partum period, as well as social support networks, into the context of relapse prevention interventions [39] Methodological Triangulation This study also represents an extension of the primary outcomes of the parent trial [24] and reflects an initial attempt at implementing methodological triangulation within a smoking cessation intervention. Methodological triangulation involves utilizing multiple data collection strategies (e.g., surveys and open-ended responses) to explore a research question [40] . Combining qualitative and quantitative methods allows researchers to increase confidence in findings from a single methodology [41] and glean meaningful information from their data that may have remained unknown if only one methodology were employed [42] .
The parent trial [24] reports age and income as moderators of the intervention's effectiveness; the results reported here share similar interaction effects for open-ended responses, as younger and lower income participants were more likely to cite treatment as a reason for abstinence. Thus, using a methodological triangulation approach and combining the open-ended results reported here with the quantitative results from the parent trial [24] allows for greater confidence in interpreting the effectiveness of the intervention, especially among lower-income and younger pregnant women. Similarly, our results support previous findings regarding key factors that contribute to postpartum smoking abstinence, including health concerns (for mother and baby), social support [36] , confidence in staying quit [37] , and coping with stress [43] . These relationships would not have been discovered within our sample without an exploration of the qualitative data collected during the study, and they offer potential mediators of success for the FFBM intervention. To that end, given the breadth of responses for certain categories (e.g., stress), our results also support the idea of using a mixed-methods approach for generating new quantitative measures (e.g., measures that capture various stressors to explore which are most closely related to relapse).
Strengths and Limitations
The results of this study should be considered in light of its strengths and limitations. Strengths of the study include a longitudinal design, inclusive coding categories determined via content and thematic saturation, a large and diverse sample, and an extremely high response rate. Previous studies that have used a qualitative content analysis of open-ended free-text items have received significantly lower response rates than those seen among this sample [44, 45] . This suggests that women find post-partum smoking relapse to be a salient, important issue, and they may feel more compelled to provide their perspectives on this topic than others. It also speaks to the value of including open-ended response questions in survey-based research, and these results support the assertion that this is an effective way to obtain individual perspectives on important issues among a large, diverse sample. Utilizing open-ended items, individuals are able to respond using their own words, which provides richer data as compared to closed-ended items and reinforces the notion that openended questions are viable research tools [46] .
The study limitations also deserve mention. First, different individuals completed the free-response item at each time point, making it difficult to establish trends in themes across time. Therefore, conclusions about changes over time should be considered tentative. Second, although Treatment/external resources was commonly cited as a reason for maintaining abstinence, this theme could be considered a somewhat coarse categorization, as it included a variety of different treatments and resources from the community. Third, based solely on the free-text responses, we were unable to determine if the intervention itself was a sufficient contributor to the reported abstinence among participants. However, the primary study outcome results indicated treatment efficacy, particularly among lower income women [24] . Fourth, as in the parent study [24] , there is significant overlap between income and age in the sample used for this analysis, with a significant proportion of the lower income sub-group being comprised of younger participants. Therefore, given the univariate nature of our analyses, it is possible that the consistencies seen in attributions for abstinence and relapse might be explained by this covariation. However, it is also important to note that differences across themes did emerge despite this relationship, particularly in attributions for abstinence. Fifth, smoking status at each time point was obtained through self-report, but could not be validated via bio-chemical verification due to the challenges associated with validating abstinence via mail [47] . However, a sub-sample of the participants in the parent study did have smoking status verified via breath carbon monoxide and saliva cotinine samples. Among this sub-sample, self-reported smoking status was highly consistent with biochemical verification [24] . Finally, we must guard against reifying self-attributions, which are subject to a range of biases and do not necessarily reflect empirical facts [48] .
Conclusions
In summary, this study describes the process and highlights the value of analyzing commonly collected, yet frequently unreported, data for examining participant perspectives in smoking cessation trials. Open-ended response data from a smoking relapse prevention-intervention indicate that stress is the most frequent attribution for smoking relapse in the short-term and long-term post-partum period. Child and family health was the most frequently cited attribution for abstinence in both the short-term and long-term post-partum period, and differences in themes across time were seen for several predictors of smoking relapse.
These findings reinforce the idea that there are multiple contributors to post-partum smoking relapse. Future relapse-prevention interventions should address issues such as stress management and motivational enhancement within their therapeutic approaches, as well as differentiate whether interventions focusing on personal versus family health are more effective at promoting abstinence postpartum. Future directions could also consider exploring reasons for relapse in both longitudinal and cross-sectional study designs. More specifically, it would be important to understand how these attributions for smoking and abstinence change from pregnancy to the post-partum period. It would be important to extend this methodology to other vulnerable populations, such as women who live with partners who smoke or do not plan to breastfeed [37] . Outside of smoking cessation, our results encourage the use of open-ended response data within formative research, as this approach is easily utilized, cost-efficient, and highly acceptable for collecting client-centered data among large, diverse samples.
